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NutritioN aNd public hygieNe amoNg childreN uNder 
five years of age iN mukuru slums of makadara 
divisioN, Nairobi
M.a.	Muoki,	d.s.	tuMuti	and	G.o.	roMbo
                                                      abstract
Objective: to determine the relationship between sanitation and malnutrition among children 
below five years.
Design: A random sampling followed by an experimental design on microbiological analysis of 
food and water samples.
Setting: Mukuru slums of Makadara division in Nairobi City.
Subjects: Eighty food and thirty water samples from households within the study area were 
used.
Results: Poor food and personal hygiene were observed within the households in the study area. 
Most of the respondents did not practice hygienic methods during food handling such as washing 
hands and vegetables before preparation. Food especially the leftovers was served at ambient 
temperatures. Sneezing and coughing over food during preparation were also a common practice 
which exposed consumers to contamination, Garbage disposal and proper drainage were also 
poor deepening on the sanitation problem. Microbiological analysis of water and food revealed 
that food and water quality were poor due to the high coliform counts and confirmed presence of 
Escherichia coli (e-coli) and Salmonella spp. pathogens which are known causes of diarrhoea in 
children under five years of age.
Conclusion: Poor hygienic and unsanitary practices are major causes of diarrhoea, hence malnutrition 
in crowded Mukuru slums of Nairobi City.






















poor	 planning	 coupled	 with	 great	 influx	 of	
people	 has	 resulted	 in	 large	 informal	 settlements	
also	 known	 as	 slums	 in	 nairobi	 and	 other	 urban	
centres	in	kenya.	the	scenario	has	led	to	congestion	
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in	 the	 study	 area.	 the	 informal	 settlements	 are	
characterised	 by	 high	 population	 densities,	 poor	
housing	 structures,	 lack	 of	 basic	 services	 such	 as	
water,	sanitation	and	health	facilities	(2,4-6).
as	 a	 result	 of	 the	 growing	 number	 of	 urban	
dwellers	within	the	slums,	many	are	living	below	
the	 poverty	 line	 of	 kshs.	 1,254	 per	 month	 (7,8).	
Poverty excludes people from benefits of healthcare 
systems.	diseases	 related	 to	 the	unsanitary	 living	







settlement	 estimated	 at	 91	 per	 1000	 annually,	 is	
higher	 than	 in	 any	 other	 part	 of	 kenya	 (4).	 data	
indicate	that	only	44%	of	slum	children	aged	between	
12-23	months	are	fully	vaccinated	compared	to	65%	




the	 population	 data	 supplied	 by	 the	 nairobi	
Water	supply	company	show	that	the	population	






(9,11). In addition to insufficient water supply, there 





the	 causes	 and	 consequences	 of	 malnutrition	 in	
society.
Source: UNICEF, Strategy for Improved Nutrition of Children and Women in Developing Countries, New York, 
UNICEF, 1990 (9)
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observed	 in	april	 2007	 that	 the	existing	 sewerage	
system	 is	poorly	managed	 resulting	 in	breakages,	
blockages	and	intentional	piercing	by	unscrupulous	









disposal causing foul smells and filth. The uncollected 
piles	of	rubbish	are	good	breeding	grounds	for	rodents,	






of	 approximately	 184,541	 people.	 the	 poverty	
incidences	 of	 individuals	 below	 poverty	 line	 at	
59%,	which	is	highest	compared	to	other	divisions	
in	nairobi.	the	population	 is	mainly	made	up	of	
males	 and	 females	 informally	 employed,	 such	 as	










is	 about	 five	 kilometres	 from	 the	 city	 centre	 to	
the	south	and	is	bordered	on	both	sides	by	south	
“b’	estate	and	industrial	area.	 it	 is	a	fast	growing	
informal	 settlement	 with	 population	 estimated	
at	 100,000	 (personal	 communication,	 Millicent,	
assistant	chief,	Mukuru	location)





below five years. Mukuru slum has no system of 
waste	disposal.	household	waste	is	disposed	of	in	
piles	near	houses	while	human	waste	is	disposed	of	as	
“flying toilets” in paper bags and plastic tins onto the 
roads,	nearby	rivers	and	garbage	site.	interestingly,	
food	safety	at	household	and	community	level	has	
received	 very	 little	 attention	 especially	 in	 slum	
neighbourhoods.	 Water	 contamination	 and	 poor	
hygiene	are	certainly	major	sources	of	disease.	it	is	
also	possible	that	poor	people	may	have	no	alternative	
to purchasing and consuming food unfit for human 
consumption	(15-18).
Microbiological analysis of food and water: food	and	
water	samples	were	collected,	from	Mukuru	slum	
residents,	 in	500ml	 sample	bottles	and	were	 then	











solidification before pouring. Aliquots of 0.1 ml of 
appropriate	dilutions	were	spread	on	to	pre-dried	
pca	agar	using	sterile	glass	rods.	the	inoculated	
dishes	 were	 then	 inverted	 and	 incubated	 at	 37ºc	
for	48	hours.
Confirmatory tests for coliforms: brilliant	Green	lactose	
bile	broth	(2%)	 (oxoid	ltd,	basing	stoke,	England)	
was	reconstituted	and	dispensed	 into	 fermentation	





at	370C for 48 hours. Production of gas confirmed the 
presence	of	coliforms	in	the	original	sample.
Confirmation of salmonella organisms in food and 
water samples: the	salmonella spp. in	water	and	food	
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practices	 such	 as	 cooking	 and	 handling	 of	 food,	
water	supply,	personal	and	environmental	hygiene.	







associated	 with	 consuming	 contaminated	 foods.	
proper	 handling	 and	 preparation	 of	 food	 greatly	





food	 from	 vendors	 was	 preferred	 because	 it	 was	
ready	 to	 eat	 and	 affordable	 to	 the	 respondents	
(19,20).	however,	the	dangers	that	go	with	eating	
these	 foods	 are	 costly	 (21).	 results	 further	 show	
that	most	of	the	respondents	(47.5%)	did	not	wash	





to	 food	 borne	 diseases	 (19,21).	 results	 in	 table	 1	






Twenty five per cent of respondents did not 
use	clean	utensils	for	food	preparation	and	serving	
(table	 1).	 the	 table	 also	 shows	 that	 most	 of	 the	
respondents	 (91.3%)	 reused	 leftovers	 while	 only	






































































aspect	 of	 food	 preparation	 and	 service	 because	
human	 beings	 are	 the	 largest	 source	 of	 food	
contamination (11). The study sought to find out 
whether	 respondents	 observed	 personal	 hygiene	
such	as	handling	food	after	washing	hands,	sneezing	
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Most	of	the	respondents	did	not	use	handkerchiefs	
while	handling	food	hence	they	sneezed	or	coughed	
over	 food	 during	 preparation	 (77.5%).	 these	
practices	 are	 known	 to	 contaminate	 food	 (24,25).	

















































Environmental hygiene: informal	 settlements	 are	
characterised	 by	 high	 population	 densities,	 poor	
housing,	lack	of	basic	services	such	as	water,	toilets,	
stagnant	 water	 or	 poor	 drainage,	 piles	 of	 rotting	
garbage which attract rodents, flies and other pests 
leading	 to	 unhealthy	 environmental	 and	 poor	






Most	 respondents	 (53.7%)	 did	 not	 have	 any	
drainage	 facility	 (table	 2).	 dirty	 water	 from	 the	
houses	 was	 poured	 outside.	 stagnant	 water	 was	




floor of their houses and did not mop them with 
water because most floors were earthen and water 
was	scarce	most	of	the	time.	this	was	more	hazardous	
to	the	health	of	young	children	than	adults	(table	
2). Most of the respondents (55%) used the “flying 
toilets”	 where	 human	 waste	 was	 disposed	 into	
polythene	bags	and	thrown	everywhere	including	
garbage	 dumps,	 nearby	 river	 or	 near	 the	 houses.	
only	(12.5%)	used	toilets,	which	were	not	enough	


















































Swept floor with water











Microbiological food quality analysis: a	total	of	80	
samples	were	taken	from	foods,	which	were	most	











and	 prepared	 also	 served	 as	 habitats	 for	 rats,	
cockroaches and flies.
Water quality: Water	 is	 essential	 for	 supporting	
human	 health,	 but	 also	 potential	 for	 transmitting	




nairobi	 city	 council	 through	 a	 vast	 network	 of	
intertwining	pipes	made	of	either	metal	or	plastic.	
thirty	 samples	 of	 water	 were	 obtained	 from	 the	
three	villages	in	Mukuru	slums.
the	 kenya	 bureau	 of	 standards	 (kbs)	
recommendations	of	1996,	stipulates	that	any	water	
for	 human	 consumption	 must	 not	 contain	 more	
than	three	coliforms	per	100	ml,	and	none	should	
be	 of	 faecal	 origin	 (24,29).	 recent	 developments	
in	sterilising	drinking	water	have	seen	 the	use	of	





three	 stand	 pipe	 water 	 sources	 were	
contaminated	with	coliforms	(10).	the	sources	were	
from	all	the	three	villages,	kisii	having	the	highest	




of	 malnutrition.	 it	 is	 a	 measure	 of	 linear	 growth	
where	one	is	too	short	for	their	age.	it	reveals	long-
term	distress	on	both	food	and	non-food	hence	 it	
reflects the cumulative effect of chronic malnutrition, 
(12,22,33).
table 4
Bacterial counts in the sampled food items
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table 7
Prevalence of malnutrition among children below five years in Mukuru Nyayo in percentage (n = 160)



































































Bacterial counts in water samples from stand pipes serving Mukuru Nyayo households
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the	 table	 also	 shows	 that	 13.3%	 out	 of	 160	
children	 were	 wasted.	 Wasting	 is	 a	 condition	







a	 consequence	 of	 inadequate	 diet	 and	 frequent	
infection leading to deficiencies in calories, proteins, 
vitamins	 and	 minerals.	 such	 children	 receive	
nutrients	 below	 the	 required	 dietary	 allowance	
(rda’s)	(22,33).
using	chi-square	tests,	it	was	established	that,	
there is a significant difference between the dietary 
intake	 and	 bacterial	 counts	 more	 specifically	
Salmonella. this	 test	 was	 done	 at	 both	 95%	 (0.05)	
and 99% (0.01) confidence interval. Comparing the 
asymptotic significance levels and the confidence 
interval	levels,	it	was	established	that	(0.02)	is	less	
than	 (0.05)	 implying	 that	 maize/ugali/porridge	
has significance in relation to salmonella	count.	the	
study indicated that there are significant differences 
in	 salmonella	 incidence	 and	 mandazi	 or	 chapati	
intake at p≤0.05.




explained	 by	 personal	 hygiene	 such	 as	 source	 of	




using	analysis	 of	 variance	 (anova),	 it	 was	
determined	 that	 there	 is	 a	 very	 high	 correlation	
between	morbidity	of	children	and	microbial	counts	
in	 food	 and	 water	 samples	 from	 Mukuru	 slums.	
Similar findings were reported in the Machakos 
study	of	alexander	Muller	and	Jeroen	van	Ginneken	
on	 morbidity	 and	 mortality	 in	 Machakos,	 kenya	
(1974	-1981)	though	the	location	was	rural	while	in	
this	study,	Mukuru	slums	was	in	an	urban	setting	





Relationship between nutritional status and hygienic practices of children under 5 years
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discussioN










species	 per	 ml	 (or	 per	 gm)	 is	 necessary	 to	 cause	
disease	in	consumers,	both	young	and	old	(32).
Microbiological	 qualities	 of	 foods	 and	 water	
















conditions	 that	 exist	 in	 slums	 of	 cities	 in	 many	
developing	countries,	can	lead	to	food	contamination	
at	 home	 or	 in	 the	 street	 kiosks	 (36,37).	a	 study	







in	 addition,	 there	 appears	 to	 exist	 no	 convincing	
evidence	 that	 street	 foods	 are	 more	 implicated	
in	 the	 transmission	 of	 infection	 and	 intoxication	
than	 foods	 obtained	 elsewhere.	 however,	 there	
is generally incomplete notification of food borne 
infections	in	developing	countries	(38).	nevertheless,	
if a community is to have full benefits of the street 
vended	 foods,	 they	 should	 have	 minimal	 risk	 of	
food	borne	disease.	hence	intervention	is	required	
to	ensure	that	the	standard	of	safety	for	such	food	
is	 the	 best	 attainable	 in	 the	 context	 of	 the	 prevailing	
local	situation	(38,39).	food	hygiene	practices	such	
as	washing	hands	before	handling	 food,	washing	
vegetables	 before	 cooking	 and	 serving	 warm	




the	 health	 of	 the	 consumers.	 personal	 hygiene	 of	
respondents	especially	during	food	handling	was	
not	keenly	observed	and	most	of	them	did	not	use	
handkerchiefs	 when	 sneezing	 or	 coughing	 hence	
causing	more	risks	to	food	contamination.
in	conclusion,	although	some	piped	water	reaches	
water	 “kiosks”	 in	 Mukuru,	 the	 high	 microbial	
load	noted	in	some	domestic	water	sources	could	
be	due	to	contamination	in	the	corroded	pipes	as	
was	 also	 observed	 in	 other	 urban	 water	 supplies	




Malnutrition among children below five years 
in slum areas is influenced by many different factors 
in	 which	 sanitation	 is	 prevalent.	 the	 prevalence	
which	includes	diarrhoeal	diseases	can	result	in	poor	
growth	through	decreased	absorption	of	nutrients	
and	 increased	 requirements	 thereby	 contributing	
to	general	protein	energy	malnutrition.	 improved	
sanitation	 in	 the	 slum	 areas	 should	 therefore	 be	
central	to	all	initiatives	geared	towards	improvement	
of	the	health	and	nutritional	status	of	children.
the	 health	 and	 livelihood	 conditions	 of	 slum	
dwellers	 are	 diverse.	 the	 dwellers	 suffer	 from	
poverty,	 poor	 access	 to	 safe	 food	 and	 adequate	
drinking	water,	and	poor	sanitary	facilities	which	
pre-dispose	them	to	illness.
We	 recommend	 that	 programmes	 geared	 at	





should be improved by involving qualified medical 
staff.	this	remark	applies	to	both	public	health	and	
nGos,	 nairobi	 city	 council,	 faith-based	 groups,	
government	interventions	and	women	groups.
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